Background: Previous research has found dental practitioners at elevated risk of complaint compared with other health professions. This study aimed to describe the frequency, nature and risk factors for complaints involving dental practitioners. Methods: We assembled a national dataset of complaints about registered health practitioners in Australia between January 2011 and December 2016. We classified complaints into 23 issues across three domains: health, performance and conduct. We compared rates of complaints about dental practitioners and other health practitioners. We used negative binomial regression analysis to identify factors associated with complaints. Results: Dental practitioners made up 3.5% of health practitioners, yet accounted for approximately 10% of complaints. Dental practitioners had the highest rate of complaints among fourteen health professions (42.7 per 1000 practitioners per year) with higher rates among dentists and dental prosthetists than allied dental practitioners. Male practitioners were at a higher risk of complaints. Most complaints about dentists related to treatments and procedures (59%). Around 4% of dentists received more than one complaint, accounting for 49% of complaints about dentists. In 60% of closed cases no regulatory action was required. Around 13% of complaints resulted in restrictive actions, such as conditions on practice. Conclusion: Improved understanding of patterns may assist regulatory boards and professional associations to ensure competent practice and protect patient safety.
INTRODUCTION
Dental practice differs from many other health professions, with practitioners undertaking multiple highrisk surgical procedures on a daily basis and working predominantly in private practice (fee for service) rather than spread across the public and private sectors. 1 These characteristics may place dental practitioners at an increased risk of certain forms of legal and regulatory action compared with practitioners from other health professions. Although there is a growing literature on malpractice claims, complaints, and disciplinary action involving medical practitioners, little is known about the risk factors for complaints about practitioners in the dental professions.
In one of the few published studies of complaints about dentists in Australia, Hopcraft and Sanduja analysed complaints against dental practitioners in Victoria from 2000 to 2004. 2 During the study period, there were 651 complaints against dental care providers: a rate of 41 complaints per 1000 practitioners per year. 2 Dentists were responsible for threequarters of the complaints, with 10% involving dental prosthetists and 7% involving dental specialists. than 10% of the complaints about dentists and dental specialists, compared with adverse findings in 26% of complaints against dental prosthetists and in 67% of complaints against dental therapists. 2 The study also found that practitioner gender was associated with higher rates of complaints; male practitioners were more likely to be the subject of a complaint. 99% of complaints involved practitioners in the private sector, and 91% of complaints related to providers working in metropolitan Melbourne. 2 This research also indicated that a small number of dentists were responsible for a large number of complaints and adverse events for patients. 2 We describe the frequency and nature of complaints amongst all dental practitioners (dentists, dental prosthetists, oral health therapists, dental therapists and dental hygienists) registered to practice in Australia between 1 January 2011 and 31 December 2016, and examine the factors associated with receiving a complaint.
METHODS

Setting
In Australia, dental practitioners are one of fifteen health professions registered under a National Registration and Accreditation Scheme. 4 As at 31 December 2017, there were over 20 000 registered dental practitioners in Australia spanning five registration sub-divisions and thirteen specialist categories. 3 Complaints regarding the health, conduct and performance of health practitioners are also managed under the scheme apart from two jurisdictions with models of co-regulation: New South Wales (since the inception of the scheme in July 2010) and Queensland (since July 2014). 4 Dental practitioners in these states are registered with AHPRA; however, complaints about dental practitioners in New South Wales are managed by that state's Health Professionals Council Authority (HPCA) and in Queensland by the Office of the Health Ombudsman rather than by AHPRA.
Most complaints are made voluntarily by an individual or organization who wishes to raise a concern about a health practitioner. Mandatory notification by a fellow practitioner or employer is required in certain situations, such as where a practitioner has practised while intoxicated by alcohol or drugs, has placed the public at risk of substantial harm because of a health impairment, or has departed significantly from accepted professional standards. 5 In Western Australia and Queensland, certain exemptions apply for treating practitioners. The mandatory reporting requirements are described in more detail elsewhere. 6 In six of Australia's eight States and Territories, complaints about dental practitioners are lodged with AHPRA before being referred to the Dental Board of Australia. In Queensland, complaints are made to the Office of the Health Ombudsman and then referred to AHPRA as appropriate. In New South Wales, complaints are made to the Dental Council of New South Wales. We subsequently refer to these agencies as 'regulators'.
The relevant Dental Board, or a local committee of the Board, assesses each complaint and then initiates a more in-depth investigation in cases where this appears necessary. A board may decide no further action is warranted (before or after an investigation) or may take regulatory action that can lead, for example to a caution, reprimand, a fine, conditions, or -in the most serious cases -suspension or cancellation of a practitioner's registration. A guiding principle of the scheme is that restrictive actions on the practice of a health profession should only be imposed if it is necessary to ensure health services are provided safely and are of an appropriate quality.
Study design
Using administrative data routinely collected by AHPRA and the HPCA, we identified all complaints about the health, performance or conduct of health practitioners lodged between 1 January 2011 and 31 December 2016. We used data from the register of health practitioners to calculate complaint rates and to identify predictors of complaints. The study was approved by the University of Melbourne's Human Ethics Sub-Committee (ethics approval number 1543670.5). The data were provided to us in de-identified form from AHPRA and the HPCA under strict data protection plans and deeds of confidentiality.
Data collection
AHPRA provided us with data on all health practitioners registered between 1 January 2011 and 31 December 2016. This 'practitioner extract' consisted of variables indicating the period during which each practitioner was registered; the practitioner's age band, sex, profession and state or territory of practice, and the remoteness (as defined by the Australian Standard Geographical Classification Remoteness Structure 7 ) based on the main practice location provided by the practitioner. 8 AHPRA and the HPCA also provided a data extract relating to all complaints lodged about registered practitioners during the same study period. This 'complaint extract' included information collected at the time the complaint was lodged (e.g. lodgement date, source of complaint, primary issue raised), as well as information relating to the ensuing adjudication (e.g. closure date, case outcome). Anonymized, unique LA Thomas et al.
identifiers enabled us to link the practitioner extract to the complaint extract.
We excluded practitioners registered to an address outside Australia and practitioners who did not practise during the study period.
Measures
To protect confidentiality AHPRA provided practitioners' birth dates in 5-year bands (e.g. [1970] [1971] [1972] [1973] [1974] . We recoded this variable to reflect each practitioner's age group in 2015. We coded dental practitioners into three categories based on practice type and size of profession: (i) general dentists and dental specialists ('dentists'); (ii) dental prosthetists and (iii) oral health therapists, dental therapists and dental hygienists ('allied dental professionals'). Each complaint was originally coded into one of 149 complaint categories. Using methods we have applied previously, 9 two researchers independently recoded these into three domains and 23 complaint issues. These were: health impairment issues (e.g. mental health, drug use, alcohol use, physical or cognitive health); performance issues (e.g. treatment, infection control, communication, prescribing, access to care) and conduct issues (e.g. advertising and use of titles, records and reports, practising beyond scope, consent and confidentiality, interpersonal behaviour). Any coding differences were resolved by consensus.
The register of practitioners changes daily. We therefore used data on the dates practitioners became registered and unregistered with AHPRA to calculate practitioners' exposure time -the period each practitioner could potentially receive a complaint. For most practitioners, their exposure time began on 1 January 2011 and ended on 31 December 2016 (at the end of the data collection period). For practitioners whose registration began and/or ended within this interval (e.g. new graduates, migrants), their exposure time was adjusted accordingly.
To control for differences in clinical practice time we created a measure of exposure time ('practice years') and adjusted for it in analyses. Practice years were estimated at the clinician level, as a multiplicative function of two variables: the duration of registration and the average number of clinical hours worked per week by clinician of the same age, sex, and specialty 9,10 (see Appendix I).
Analyses
We created a practitioner-level dataset for analysis. When a practitioner had specialist and general registrations, we selected the information from specialist registration. When a practitioner practised as two or more different professions or divisions (about 5%), for example dentist and medical doctor, or dentist and allied dental professional, we randomly selected data for one profession and excluded data for the other profession(s). We used counts and percentages to describe the characteristics of dental practitioners and their complaints, including sex, practice location, the primary issue, the reporting source, and the final determination. We then conducted negative binomial regression analysis to estimate the incidence of complaints by practitioner profession, adjusted for age, sex, practice location and jurisdiction. The adjusted incidence rates (AIR) and incident rate ratios (IRR) were computed using marginal effects, derived directly from model estimates. 11, 12 We also used the same model to examine the factors associated with higher rate of complaints in dental practitioners. We performed a sensitivity analysis examining the factors associated with complaint in cases that did not involve advertising, and in cases that resulted in an adverse outcome. All analyses were conducted using Stata 13.1.
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RESULTS
Rates of complaints across the health professions
During the period 2011-2016, a total of 688 206 individual health practitioners were registered by AHPRA, of whom 3.5% (24 316) were dental practitioners. During the same period, health regulators received 45 224 complaints about health practitioners: 10.5% (n = 4725) involved dental practitioners (i.e. general dentists and dental specialists, dental prosthetists, dental hygienists, dental therapists and oral health therapists).
After adjusting for age, sex, practice location and jurisdiction, the overall complaint rate for dental practitioners was 42.7 per 1000 practitioners per year (95% CI 41.0-44.4) -higher than for any other health profession. Within the dental profession, dentists had the highest rate of complaint (56.9 per 1000 practitioners per year, 95% CI 54.6-59.3), followed by dental prosthetists (50.0 per 1000 practitioners per year, 95% CI 42.8-57.2) ( Table 1) . Allied dental professionals (oral health therapists, dental therapists and dental hygienists) had significantly lower rates of complaint (11.2 per 1000 practitioners per year, 95% CI 9.1-13.3).
Characteristics of dental practitioners and their complaints
Overall, the dental professions included similar numbers of men and women, with 49% women (11 997) and 51% men (12 319). However, most dentists and dental prosthetists were male (59% and 85% respectively), whereas the vast majority (93%) of allied dental professionals were female. Four-fifths of dental practitioners practised in metropolitan locations (80%) ( Table 2) .
During the study period regulators received 4725 complaints about 3214 dental practitioners. More than 90% of complaints involving dental practitioners related to general dentists and dental specialists (Table 3) . Almost 16% of dentists (general or specialist) were the subject of at least one complaint to regulators between 2011 and 2016. 4% of dentists (706 dentists) were the subject of more than one complaint to AHPRA: this group accounted for 49% of complaints (2107 complaints) about dentists.
The primary sources of complaints were patients (or relatives of patients) (including those received via a complaints commissioner) (84%) and other practitioners (6%). Complaints most commonly related to issues of performance (73%), followed by conduct concerns (25%), with a minority relating to a potential health impairment (2%). Box 1 provides case examples of each of these types of concern (health, performance and conduct) that resulted in an adverse finding against a dentist by a tribunal.
Over 90% (93%) of the complaints had been closed by the end of the study period. Of those that had closed, the majority resulted in no further action (59%) or were referred to another agency (13%) ( Table 3) . A total of 28% resulted in regulatory action of some kind including cautions, fines, reprimands, voluntary undertakings, conditions, suspension or cancellation of practitioner's licence. The median time to resolution of complaints for dentists was 121 days, for dental prosthetists was 123 days, and for oral health therapists, dental hygienists and dental therapists was 153 days.
Over the study period, there were 320 complaints about dental prosthetists. Of the complaints made against dental prosthetists, 79% related to performance issues, and were predominantly made by patients or their relatives (88%) ( Table 3 ). Allied dental professionals accounted for fewer than 3% of complaints (126 complaints), with nearly two-thirds of these complaints relating to professional conduct (60%). Approximately one in eight complaints about allied dental professionals were lodged by a fellow practitioner (12%).
Health-related complaints
During the study period, only 101 complaints (2%) raised concerns about the health of a dental practitioner (Table 3) . 94 of these complaints involved dentists; of these, almost half of these alleged substance misuse (41 complaints) and 22 related to mental illness.
Performance-related complaints
Complaints relating to performance were common among dentists and dental prosthetists: this category of complaints was dominated by concerns about treatment and procedures (Table 3) . Procedures involve invasive therapies, whereas treatment includes a broader range of clinical decisions. Together, these two categories accounted for around 80% of performance-related complaints about dentists (treatment n = 2157; procedure n = 377). Complaints relating to treatment and procedures were also common among dental prosthetists, accounting for around two-thirds of all complaints made against them.
Conduct-related complaints
Concerns about fees -which included over-chargingwas the most common conduct issue raised in complaints about dentists (5.8% of all complaints) ( Table 3 ). Advertising and misuse of titles (3.3%) was the next most common conduct issue resulting in complaints among dentists. Allegations of overservicing accounted for 3% of complaints. 37 complainants (1%) alleged breaches of sexual boundaries by dentists: all of them involved male dentists. Among dental prosthetists, fees (28% of conduct complaints) and interpersonal behaviour (21%), were the most common conduct issues raised in complaints. Among allied dental professionals advertising and misuse of titles (40%), interpersonal behaviour (12%), and fees (8%) were the most frequently notified conduct issues.
Factors associated with complaints
After adjusting for age, sex, remoteness, and jurisdiction, dentists and dental prosthetists had five times higher risk of complaints compared with allied dental professionals (dentists IRR = 5.1; 95% CI 4.2-6.2; dental prosthetists IRR = 4.5; 95% CI 3.5-5.7) ( Table 4) . When compared with dental practitioners aged 35 years or younger, older practitioners had higher risks of receiving a complaint (e.g. IRR = 1.6 for 36-45 age group, IRR = 1.6 for 46-55, IRR = 1.5 for 56-65 and IRR = 1.8 for ≥66). The rates for male practitioners were 50% higher than for female practitioners (IRR = 1.5; 95% CI 1.4-1.6). Complaints about dental practitioners
DISCUSSION
Main findings
This national study of complaints about health practitioners, lodged over a 6-year period, found that dental practitioners had the highest rate of complaints amongst all health professions (42.7 per 1000 practitioners per year, p < 0.001). Within the dental professions, dentists and dental prosthetists had a higher risk of receiving a complaint compared with allied dental professionals. Approximately 16% of dentists were the subject of at least one complaint to regulators between 2011 and 2016, and 4% of dentists were the subject of more than one complaint to AHPRA: this group accounted for nearly 49% of all complaints about dentists. Male dental practitioners had a higher risk of being subject to a complaint compared with female peers. Older practitioners were also at higher risk than younger peers. Three-quarters of complaints involving dentists were due to concerns about performance issues, usually relating to procedures and treatment. Around one quarter of complaints involving dentists related to conduct concerns: these most commonly alleged concerns about advertising, misuse of titles, fees and interpersonal behaviour. Relatively few complaints raised concerns about the health of the practitioner: among these complaints mental illness and substance misuse were the issues most commonly raised.
The primary sources of complaints were patients (or relatives of patients) (84%). Of the complaints received by regulators against dentists during the study period, 93% had been closed. In the majority of closed cases (59%), no further action was taken. Approximately 13% of complaints resulted in restrictive actions, almost all of which were forms of an undertaking or conditions on practice.
Strengths and limitations
To the best of our knowledge, this is the largest published study to investigate risk factors for complaint among dental practitioners. A key strength of our study is its comprehensiveness: the analysis included every health practitioner registered in Australia including all dentists, dental prosthetists, and allied dental professionals. The detailed data on dental practitioners' demographic characteristics, and the complaints lodged, allowed us to disaggregate complaint rates while accounting for registration time and an estimate of clinical hours worked.
Our study has several limitations. First, we were not able to measure certain practitioner-level variables 
Box 1. Case studies of health, performance and conduct concerns
Health issue (drug misuse) A dentist ran a successful dentistry and cosmetic surgery practice in a large city, but began using ice after the death of his brother in 2010. The dentist failed to attend a number of drug testing appointments and, to avoid being tested, fabricated airline tickets and sales receipts to make it appear as if he was on holidays at the time of the tests. The dentist was found guilty of professional misconduct and his registration was cancelled for a period of 3 years before he could apply for review. 14 
Performance issue (poor treatment)
A dentist failed to provide timely and appropriate treatment to six patients. In particular, he did not develop adequate treatment plans, failed to complete treatments in a timely way, failed to obtain crowns and dentures that patients had paid for, and did not keep adequate records. He did not reply to letters from the Dental Board and did not appear at his Tribunal hearing. The Tribunal found that the dentist was guilty of unprofessional conduct for his dealings with each of the patients and that, collectively, this amounted to professional misconduct. The dentist had his name removed from the register of practitioners and was banned from reapplying for registration for 2 years. 15 
Conduct issue (advertising breach)
A dentist advertised his dental practice on a website that included patient testimonials (or alleged testimonials) and statements that were false and misleading and created an unreasonable expectation of beneficial treatment. The Tribunal found that in publishing (or allowing the publishing of) the website the dentist had engaged in unprofessional conduct. The dentist was required to pay a $3500 fine, read and consider a number of documents on advertising health services and required to undergo additional education and training.
that are likely to be related to the risks of complaint. These include patient volume, type of practice, history of disciplinary actions and country of training. Previous studies have identified associations between these factors and disciplinary outcomes. 2, 11 Second, 8% of the complaints in our sample did not have final decisions at the time the study data were extracted. Cases that take longer to resolve tend to involve more serious outcomes, and the time taken to investigate and resolve complaints means that more recent complaints may still have been open at the end of our study period. 17 The implication of this for our findings is that we may underestimate the number of complaints that end in restrictive actions, especially those involving suspension or cancellation of practice. Third, we note that the Australian national scheme was still in its early years at the time of this study. The quality and completeness of data collected by health regulators is likely to improve as the scheme matures. For example the coding of complaints relies on information included in the initial complaint and does not account for issues that may have been uncovered during investigation. Finally, we note that complaints data do not capture all concerns about the health, conduct and performance of dental practitioners, and that not all complaints are associated with poor performance or wrongdoing by a practitioner. However, regardless of the outcome, the fact that a complaint was lodged means that someone was sufficiently worried or dissatisfied to raise a concern, and this can result in a time-consuming and stressful experience for the dental practitioner concerned.
Interpretation and implications
Dentists, including general dentists and dental specialists, are at higher risk of complaints to health regulators than any other registered health profession in Australia. Most of the complaints about dentists and dental prosthetists related to treatments and procedures, which may reflect the high risk, and often irreversible, nature of procedures such as prosthodontics, endodontics, restorative dentistry, oral surgery, implants and orthodontics. 8, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] In addition, dentists work on conscious patients and do many procedures per day.
Despite the high level of complaints against dentists, 60% resulted in no further action being taken against the practitioner. We note that a finding of no further action does not mean that the complaint was unfounded. 25 Regulators often take no further action where the practitioner can show that appropriate remedial action has already been taken, and that regulatory action is not required to protect the public. Further research could helpfully explore the basis for the 60% of complaints in which no further regulatory action was required, to understand whether there are opportunities to avert or resolve these complaints before they reach the regulator.
The median time to resolution for all groups was over 120 days, with some practitioners waiting upwards of a year for a final decision. Previous research has found that being the subject of a complaint can be highly stressful for practitioners. 25 Our findings underscore the importance of ongoing efforts to ensure effective early triage of complaints and timely resolution.
The rates of complaints relating to fees and over-servicing -are consistent with previous research. Two previous studies of patient complaints in Australia 2,26 have found that cost-related issues (lack of information, over-charging, inadequate billing, misrepresentation, fees) and over-servicing are common sources of complaint about dentists. 27, 28 Given that 85% of dental practitioners work in the private sector, and that even insured patients may face high out of pocket costs, this result is not surprising. International commentary suggests that cost-related concerns and over-servicing are more common in fee-for-service systems, whereas under-treatment tends to arise in capitated practices. [29] [30] [31] [32] Regardless of the cause, these findings raise important ethical issues for the dental profession insurers and government funders.
Around 4% of dentists (674 dentists) were responsible for almost 50% of all complaints against dentists. This finding suggests that complaints about dentists are clustered among a relatively small group of practitioners. Similar findings have been noted in analyses of complaints and medical malpractice claims involving doctors. 23 Further analysis of individual and systemic factors leading to recurrent complaints about this group of practitioners is needed, in order to inform interventions to support them back into safe practice.
Fewer than 2% of complaints about dentists were lodged by fellow practitioners. Research undertaken in Queensland has found that practitioners in the dental profession often face ethical dilemmas relating to the quality of care provided by other members of the profession, specifically regarding substandard treatment, yet this does not appear to be reflected in the complaints data. 28 Overall, allied dental professionals were at markedly lower risk of complaint than dentists and dental prosthetists. This finding is consistent with previous research, and is likely due to the nature of their clinical practice and the lower risk procedures performed, and a reflection of the employment relationships most allied dental professionals work under. 29 A study of complaints in Victoria, Australia, by Hopcraft et al. identified very few complaints to a complaints commissioner against dental therapists and none about dental hygienists.
However, nearly a quarter of complaints about allied dental professionals related to misleading or deceptive advertising or misuse of titles, perhaps reflecting the evolving scopes of practice for this group. Our study design did not enable us to identify whether some of these complaints may have been motivated by professional rivalry, rather a genuine concern for patient safety. 29 Ensuring all dental practitioners comply with the Guidelines for Advertising Regulated Health Services should be an important area of focus for the profession. 33 The evidence that male dental practitioners are at higher risk of complaints than their female peers is unsurprising. Previous research in Australia 2,3 and internationally 22, 23 has shown that male dentists are over-represented in complaints; this finding is also consistent with previous research in Australia 26 and internationally 18, 27 for doctors. Findings that older practitioners were also at higher risk of receiving a complaint than their younger peers are also consistent with previous research in Australia for doctors. 34 This study found that dental practitioners are at higher risk of complaint than any other registered health profession in Australia, with treatments, procedures and fees being the most common grounds for complaint. Key areas for focus may include: supporting early resolution of patient concerns; enhancing clinical communication skills, among male practitioners in particular; identifying and remediating performance concerns among the small group of dentists who account for a disproportional share of complaints; addressing concerns about fees through improved financial informed consent and more equitable funding for dental services; and ensuring that advertising of dental services is fair, accurate and supports patients to make informed choices. This will require a multifaceted approach with collaboration between educators, professional dental associations and health regulators including the Dental Board of Australia.
